Abstract-This research aimed to shed light on the application of thinking order concepts in exams and assignments based on student needs of hard-skill development. This research was a descriptive ex-post facto research. The samples taken consisted of 36 lecturers in charge of constructing exam questions and assignments for theoretical courses in Department of Civil Engineering. Data were collected through questionnaire and documentation and then analysed using descriptive statistics. Results showed that, first, the exam questions constructed by the lecturers had fairly complied with the Indonesian Qualifications Framework (IQF) Level Six, but the overall proportion of higher-order thinking questions was lacking. Second, the assignments made by the lecturers were relatively good since most parts elicited higherorder thinking and have satisfied the requirements of the IQF Level Six.
I. INTRODUCTION
The indicators of student success in higher education are when graduates secure employment shortly after graduation, in a field related to their degree, and with decent earnings in accordance to their educational level. However, many university graduates are still struggling to achieve certain level of success. Based on data from the Central Bureau of Statistics (BPS) in August 2014, the unemployment rate of university graduates in Indonesia hovered at 9.5%. The highest number of unemployed graduates was those with a bachelor's degree [1] .
The high unemployment rate for university graduates is the result of the mismatch between skills possessed by graduates and those required by employers. This is reflected by the low absorption rate of university graduate into the labour market. The Ministry of Research, Technology and Higher Education of the Republic of Indonesia noted that the number of workers who hold a university degree only amounted to 17.5% [2] . According to Willis Towers Watson in the Talent Management and Rewards Study since 2014, eight out of ten companies in Indonesia have difficulties finding work-ready university graduates. Most graduates in Indonesia do not have the required qualifications for a job position [1] . Similarly, according to the Chairman of the Standing Committee of the Chamber of Commerce and Industry Education, the condition of higher education in Indonesia is still very much a subject for discussion and has not satisfied all parties. One of the major problems is the irrelevancy of education to the needs of business and industry. Many companies in Indonesia are having trouble filling positions with highly-qualified employees [3] . The Minister of Research, Technology and Higher Education of Indonesia stated that the quality of university graduates in Indonesia is relatively low due to poor critical thinking and problem-solving skills [4] .
The 21st-century learning design is all about problemsolving skills, comprising critical thinking, creativity, innovation, communication, and collaboration [5] . Also, the assessment of the 21st-century skills should allow students to perform real-world, collaborative, and higher-order thinking tasks [6] . Therefore, the assessment methods require a set of comprehensive criteria with emphasis on skills in high-level cognitive, critical thinking, collaboration, and contextual learning [7] . These abilities are indispensable for the present and the future.
Thinking, according to Bloom's Taxonomy, is classified into six levels, namely knowledge, comprehension, applying, analysing, evaluating, and creating [8] . Experts hold differing opinions on categorising each thinking level as lower-order thinking or higher-order thinking. There are at least three shades of opinions on the matter. Firstly, knowledge, comprehension and application are lower-order thinking skills, while analysis, synthesis, and evaluation are high-level thinking skills [9] .
The second view is that lower-order thinking skills (LOTS) include knowledge and comprehension, whereas application, analysis, synthesis, and evaluation belong to higher-order thinking skills (HOTS) [10, 11] . In fact, highorder thinking skills are reflected by applying, analysing, evaluating, and creating [8] . Level of thinking is viewedregarding the level of questions, i.e. lower-order questions and higher-order questions. Lower-order questions involve knowledge and comprehension levels, while higher-order questions are those at the application, analysis, synthesis, and evaluation levels [12] .
Lastly, the experts argued that lower-order thinking is characterised by the application of concepts or knowledge to familiar situations, while higher-order thinking involves solving tasks in new contexts/situations. Therefore, the application level often falls into both categories, LOTS or HOTS [13] . An application-level test item belongs to HOTS if it requires the application of knowledge in a new situation, and it is regarded as LOTS if it involves applying knowledge in a familiar situation [14] . Figure 1 illustrates that the application level may belong to LOTS or HOTS. Fig. 1 . Categorisation of lots and hots [14] High-level cognitive skills are demonstrated by critical, logical, reflective, metacognitive, and creative thinking. These skills are activated when students face unfamiliar and complex issues or dilemmas. High-level thinking occurs when a person acquires new information and establish a connection or organises information stored in memory to find possible answers [15] .
In other words, higher-order thinking skills cover applying knowledge to new situations, analysing, evaluating, and creating. These higher-order thinking skills should be incorporated in assessment methods-such as written exams or assignments-to provide great support to the improvement of hard skills.
In Indonesia, the graduates' competences of all levels of education-from primary school to higher education-are set forth in the Indonesian Qualifications Framework (IQF) or Kerangka Kualifikasi Nasional Indonesia. The competence level of bachelor's degree (S1) graduates belongs to the IQF Level 6 [16] . Graduates with the IQF Level 6 are expected to be able to (1) apply science, technology, and art within their expertise and adapt to various situations faced; (2) master general and specific theoretical concepts of a certain area of knowledge in depth and formulate procedural problem solving; and (3) take strategic decisions based on information and data analysis and provide guidance in selecting a variety of alternative solutions individually or in groups.
Based on the descriptors of IQF Level 6, students who wish to pursue a bachelor's degree need to involve C3a-C5 thinking level-positively skewed distribution (skewed right) with C3b as the peak.
There are two fundamentals for determining the assessment criteria: applying the higher-order thinking concepts and adhering to the Indonesian Qualifications Framework. Compelled by the above background, this research aimed to shed light on the application of thinking order concepts in exams and assignments based on students' needs of hard-skill development.
II. METHOD
This research is descriptive ex-post facto research. The variables involved in this study were the levels of thinking in two types of assessment, i.e. exams and assignments. This aimed to determine the level of thinking relevant to the hardskill development of Department of Civil Engineering students.
The research population was the assessment of theory courses in the Department of Civil Engineering, Universitas Negeri Malang in 2017. Based on the total number of courses and classes, the samples taken consisted of 36 lecturers or 83.72% of the assessment processes in the Department of Civil Engineering, which were selected by purposive sampling. The instrument developed in this research was a closed-ended questionnaire using a Likert scale about the level of thinking in the assignments for the whole semester and the final semester exams of each theory course. Data were extracted from each lecturer of the Department of Civil Engineering. The data analysis technique used was descriptive analysis, including mean, percentage, and diagram.. Table 1 shows the result of the descriptive analysis on the exam questions made by the lecturers of the Department of Civil Engineering. The exam questions involved 56.25% applying (C3), 24.52% understanding (C2), 16.18% analysing (C4), 2.36% remembering (C1), and evaluating (C5) is 0.69%; the creating level (C6) was not available.
III. RESULT

A. Level of Thinking in Exams
On average, the exam questions constructed by the lecturers of the Department of Civil Engineering require the application level (C3). The proportion of thinking levels lower than C3 was 26.88%, while that higher than C3 was 73.12%. These results indicate that the exam questions have fairly complied with the Indonesian Qualifications Framework Level Six. Figure 2 shows the proportion of thinking levels in a bar chart. The application level (C3) was at the peak and the centre of the bar chart, resembling a normal distribution. The distribution resembling a normal curve was also reinforced by the results of the Kolmogorov-Smirnov normality test, i.e. Z = 0.599 with Asymp. Sig. (2-tailed) = 0.865>0.05, meaning that the data were normally distributed. Also, the data represented the population of exam questions made by the lecturers of the Department of Civil Engineering. Based on previous theoretical studies, lower-order thinking and higher-order thinking are divided by the application level-applying knowledge to familiar situations (C3a) is LOT, whereas applying knowledge to new situations (C3b) is HOTS. The thinking levels of C1-C3a belong to lower-order thinking, while C3b -C6 fall into higher-order thinking. The results of this research showed that the exam questions involved 55.01% lower-order thing skills and 44.99% higher-order thinking, as shown in Table 2 . The results indicate that the exam questions involved only a small proportion of higher-order thinking (< 60%). In other words, the tests made by the lecturers of the Department of Civil Engineering lacked higher-order thinking questions.
The proportion of higher-order thinking questions was inadequate, particularly in the level of evaluation (only 0.69%) and creating (none). Nevertheless, the development of higher-level thinking skills can be encouraged through independent courses and thesis writing.
B. Level of Thinking in Assignments
The opinion of lecturers under study showed that most assignments have elicited higher-order thinking. The analysis results of lecturers' view on the proportion of high-level thinking questions in assignments are presented in Table 3 . Based on the lecturers' view, a large proportion of assignments have promoted high-order thinking (88.89%), 5.56% were not based on high-order thinking, and 5.55% were unknown. In other words, 88.89% assignments involved higher-order thinking skills, while the rest did not require higher-order thinking skills.
As shown in Table 4 , 11.11% assessments aimed at C2, 19.44% aimed at C3a, 61.11% aimed at C3b, 0% aimed at C4, 5.56% aimed at C5, and 2.78% aimed at C6. In sum, the lecturers' view on the level of thinking in exams differed slightly from the aim of assessment; the proportion of higherlevel thinking skills elicited in assignments according to the lecturers was 88.89% higher-level thinking while based on the aim of assessment was 69.45%. In other words, the level of thinking involved in the assignments made by the lecturers of the Department of Civil Engineering was categorised as acceptable. Figure 3 shows the comparison between the lecturers' view and the purpose of assignment regarding the level of thinking in assignments. The chart suggests that the opinion of lecturers on both lower-order thinking and higher-order thinking was more extreme than the aim of assessment.
These analysis results suggest that the assignments made by the lecturers of the Department of Civil Engineering Universitas Negeri Malang were fairly good since most parts elicited higher-order thinking. Thus, such assignments could adequately meet students' needs in the development of higher-order thinking skills to solve problems in future work. 
A. Level of Thinking in Exams
The analysis results showed that the exam questions constructed by the lecturers of the Department of Civil Engineering consisted quite a large number of questions in the levels higher than C3 (73.12%); the proportion of thinking levels lower than C3 was only 26.88%. Based on the descriptors of IQF Level 6 [16] , bachelor's degree students require C3a-C5 thinking level-positively skewed distribution (skewed right). These results indicate that the exam questions have fairly complied with the Indonesian Qualifications Framework Level Six.
However, the overall proportion of higher-order thinking questions in the exams was categorised as lacking (only 44.99%). Most test items constructed such as essay and open-ended problem-solving have not extensively promoted higher-order thinking. This result is not far different from the conditions in other universities. A former study found that the technique of writing questions applied by Biology Department students only involved 25% of their higher-order thinking-the rest was lower-order thinking [17] . Further, the results of student questions consisted of lower-order thinking questions eliciting C1 and C2 thinking levels (53.44%) and higher-order thinking questions eliciting C3 and C4 thinking levels (46.56%) [18] . This finding also concurs well with that found in higher education institutions in Thailand; most students there involved only a fair proportion of higher-order thinking skills [19] . Moreover, most exams in the Department of Biology, University of Washington elicited only lower-order thinking [11] .
On the whole, judging from the proportion of thinking levels, the exam questions made by the lecturers of the Department of Civil Engineering have fairly satisfied the Indonesian Qualifications Framework Level Six and the needs of Civil Engineering undergraduate students. However, those exams still lacked higher-order thinking questions.
B. Level of Thinking in Assignments
This analysis results suggest that the assignments made by the lecturers of the Department of Civil Engineering, state university of Malang were fairly good since most parts (69.45%) elicited higher-order thinking. Thus, such assignments could adequately meet students' needs in the development of higher-order thinking skills. In fact, the level of thinking in assignments was higher than the exam questions. The exam questions usually consist of multiplechoice items and essays which promote the thinking level of C4 and C5 at most, respectively. The assignments, on the other hand, can elicit a higher-order thinking level which is C6.
By doing assignments, students can improve their higherorder thinking and consequently, solve real problems better. Students will have plenty of opportunities to foster creativity in generating innovative solutions. Challenging tasks indeed can promote higher order thinking skills in students. As established by BAN-PT, the proportion of assignments shall be at least 20%; reaching 50% or greater is suggested [20] .
Most engineering students utilise higher-order thinking skills to deal with problems in learning and generate ideas for accomplishing tasks. In fact, higher-order thinking will increase the ability to seek alternative solutions, concepts, and actions [21] . It is, therefore, necessary for students to use and develop their high-level thinking skills to produce original ideas and complete tasks more effectively.
Taken together, the analysis results suggest that the assignments made by the lecturers of the Department of Civil Engineering Universitas Negeri Malang were fairly good since most parts elicited higher-order thinking and have complied with the IQF Level Six.
V. CONCLUSION
The analysis results have led to the following conclusions. First, the exam questions constructed by the lecturers of the Department of Civil Engineering, State University of Malang have fairly complied with the Indonesian Qualifications Framework Level Six, but the overall proportion of higher-order thinking questions was categorised as lacking. Second, the assignments made by the lecturers of the Department of Civil Engineering, State University of Malang were relatively good since most parts elicited higher-order thinking and have satisfied the requirements of the IQF Level Six. Thus, such assignments could adequately meet students' needs in the development of higher-order thinking skills for seeking solutions to the real problems in the future.
